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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a 
spectrophotometer which can measure 
spectroscopy in THr(tera Hertz) region with 
good S/N by combining a variable wavelength 
tera Hertz wave light source having high 
spectral strength with a Type Fourier 
interferometer. 

SOLUTION: The tera Hertz spectrometer 15 
comprises a TPG(tera Hertz parametric 
generation) light source for radiating a THz 
wave generated by pumping a nonlinear 
crystal LiNb03 3 through an Nd:YAG laser 1 
into the space using an Si prism and 
collimating it through an off-axis parabolic 
mirror 9, an MP type interferometer for splitting 
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the THz wave through a beam splitter 4 into 
two light beams and causing interference by 
superposing them again by means of a fixed 
mirror M16 and a movable mirror M27, a gas 
cell 10 filled with a sample for spectroscopy, 
and a 4K-Si bolometer 1 1 for detecting THz 
wave. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The spectrometer characterized by using the wavelength adjustable terahertz wave (terahertz parametric- 
below generating: TPG and abbreviation) obtained according to parametric generating (PG) which is a nonlinear 
optical effect as the light source. 

[Claim 2] The spectrometer characterized by making into the light source in a small and powerful far infrared region 
the terahertz (Following THz and abbreviation) wave generated by exciting by the near-infrared light source in claim 1, 
using LiNb03 and LiTa03 grade as nonlinear crystal. 

[Claim 3] The spectrometer characterized by having the light source which can carry out adjustable [ of the main 
wavelength of a THz wave produced from the inside of nonlinear crystal ] in claim 2 by changing whenever [ to the 
crystal of said excitation light source / incident angle ]. , 

[Claim 4] The spectrometer characterized by having the light source with the description to which outgoing radiation of 
the THz wave is carried out in the about 1 direction even if it changes whenever [ to the crystal of the excitation light 
source / incident angle ] in claim 2 by using the prism made from Si for the ejection to the inside of the atmospheric air 
of the THz wave from nonlinear crystal. 

[Claim 5] The small high brightness terahertz spectrophotometer characterized by combining the spectroscope using 
two beam interference with the wavelength adjustable TPG light source with strong spectral intensity. 
[Claim 6] The spectrometer using the Martin-PAPURETTO mold fourier interferometer (a following MP mold 
interferometer and abbreviation) which used for the beam splitter the wire grid which has a transparency property with 
the sufficient effectiveness in a Submillimeter field in an interferometer in claim 5. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the small high brightness terahertz 
spectrophotometer realized by combining the spectroscope using two beam interference with the wavelength adjustable 
TPG light source with the strong spectral intensity obtained according to parametric generating which is a nonlinear 
optical effect. 
[0002] 

[Description of the Prior Art] The high-pressure mercury-vapor lamp which has a continuous frequency component 
conventionally is used for the spectrum of a far infrared region as the almost only light source, and the advantageous 
Fourier transform spectrometer (Following FTS and abbreviation) using two beam interference is widely used in 
respect of the deployment of the quantity of light as a spectrometer. This uses that interference light reinforcement 
supports the Fourier transform from the wave number space of a light source spectrum to real space. They are the 
lamellar mold which acquires the 2 flux of lights comparatively more, and Martin who acquires the 2 flux of lights 
using polarization by the Michelson mold from which an FTS class acquires the 2 flux of lights amplitude splitting by 
the approach of acquiring the 2 flux of lights although divided light into the 2 flux of lights from the light source by the 
beam splitter, it was made to interfere after making the optical path difference between the 2 flux of lights, and the 
spectrum has been obtained from the interference curve in FTS, and the wave front. - It is divided roughly into three 
sorts of a PAPURETTO mold. In order that the effectiveness of the semitransparent mirror of the submillimeter field 
Michelson mold FTS may fall in this, many MP mold interferometers with an efficient transparency property are used. 
[0003] 

[Problem(s) to be Solved by the Invention] With the conventional far infrared exterior division light, since the spectral 
intensity of the high-pressure mercury-vapor lamp which is the light source is low, there is a fault that an overall S/N 
ratio will fall [ interferogram information ], including a noise mostly. It aims at the ability to measure the spectrum in 
this THz field (0.5-5THz) with sufficient S/N. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the following terahertz 
spectrophotometers were used for this invention, namely, the wavelength adjustable obtained according to parametric 
generating according to claim 1 - it is the small high brightness terahertz spectrophotometer realized by combining it 
with the spectroscope using two beam interference as it is in claim 5, using TPG as the light source. TPG generated by 
exciting the nonlinear crystal LiNb03 according to claim 2 and LiTa03 grade by the near-infrared light source was 
used for the light source. Since this is wavelength adjustable, and is the pulse of nsec width of face in a large far 
infrared region and it has comparatively strong reinforcement, the long optical path length, and broadcloth spectral 
characteristics, it has the description advantageous to a spectrum and can serve as the light source in a small and 
powerful far infrared region. Furthermore, as a method of a spectrum, having considered the deployment of the quantity 
of light in a far infrared region, the fourier spectrometer using two beam interference was desirable, and the 
configuration of MP mold interferometer according to claim 6 which has a transparency property especially with the 
sufficient effectiveness in a Submillimeter field especially was used. 
[0005] 

[Embodiment of the Invention] Hereafter, the gestalt of this invention is explained with reference to a drawing. This 
invention is a small high brightness terahertz spectrophotometer realized by combining MP mold interferometer with 
the wavelength adjustable TPG light source, as indicated to claim 5. Here, each principle is shown. 
A. In the generating principle light parametric interaction of THz wave parametric generating (TPG), when incidence 
of the pump wave (omegaP) omegaP is carried out to a nonlinear optical crystal according to claim 2, a signal wave 
(omegaT) and an idler (omegai) are the phenomena generated according to law-of-conservation-of-energy omega 



P=omega T+omega i, and it becomes possible by extending the frequency of signal wave omegaT even to THz wave 
band to offer the light source with the broad spectrum suitable for a spectrum. When wavelength conversion of the light 
wave using a parametric interaction according to claim 1 performs THz wave generating, when the interaction of only a 
pure light wave is used, gain is small, and actuation of THz wave band is difficult, however, Raman active [, such as 
said LiNb03, LiTa03, etc., ] and infrared light — if this activity non-linear optical material is used, a strong interaction 
can be started through the elementary excitation wave (PORARITON) of the matter. In a low energy field, as shown in 
drawing 1, if strong sufficient excitation light source according to claim 2 is used in order [ photon ] to act and carry 
out, PORARITON causes the induction scattering phenomenon through PORARITON, and the efficient outbreak of a 
THz wave (omegaT) is possible for it. The schematic diagram of the TPG experiment to drawing 2 is shown. When 
incidence of the pump light is carried out into a crystal, the quantum noise (thermal noise) generated at the incidence 
edge is amplified by crystal gain, and the light (idler light) which the frequency shifted from pump light is outputted. 
And a THz wave occurs in the place where pump light and idler light filled the law of conservation of energy (omega 
P=omegai+omegaT) and a law of conservation of momentum (kP=ki+kT). The THz wave to generate has a broad 
spectrum (about 15cm- 1) depending on a light-receiving angle, and can align main wavelength by changing the 
incident angle of a crystal. Drawing 3 is as a result of [ of the gain at the time of exciting non dope LiNb03 crystal with 
the wavelength of 1.064 micrometers ] count, and it turns out that it has high gain in an about 150-400-micrometer 
field. The property that a gain coefficient increases with the pump light reinforcement IP originates in gain being 
proportional to the square root of IP. Moreover, the property that a gain coefficient increases in a low-temperature field 
originates mainly in reduction of the absorption coefficient in THz wave band. 

B. The configuration of MP mold interferometer of principle claim 6 publication of the Martin-PAPURETTO mold 
interferometer is shown in drawing 4. In said MP mold interferometer, the polarization division method which divides 
the polarization direction of incident light and builds the two flux of lights is used. A wire grid according to claim 6 
reflects the electromagnetic wave of the parallel polarization direction to this the wire, and makes a vertical 
electromagnetic wave penetrate ( drawing 5 ). That is, it has the description that it is possible to set 
reflectivettransparency of an incidence electromagnetic wave to 1 :1, and division of an efficient electromagnetic wave 
can be performed, by leaning said wire grid to 45 degrees to the polarization direction of an electromagnetic wave. The 
direction of polarization of the THz wave which carries out incidence is vertical to space. A THz wave is divided into 
1:1 by the beam splitter D of said wire grid set at 45 degrees according to claim 6. It is reflected by a fixed mirror and 
the movable mirror and the polarization direction rotates the reflected light and 90 degrees of transmitted lights, 
respectively. The THz wave again combined by D is divided into a component vertical to a component parallel to this 
wire by Polarizer P (wire grid). The electric field which carry out incidence to said beam splitter are [formulas 1]. 

E t -e n ~cosa)t + e t -j^cc&c)t "' (l) 

The electric field again combined by said beam splitter are [formulas 2]. 

The amplitude is as follows when outgoing radiation is carried out from a next door and said polarizer P. 
[Formula 3] 

^--(co^ + AJ-ros^ + A,)) - (3) 

However, delta A and delta B are each phase change, and the reinforcement is [a formula 4]. 
/,-<|£f>-— (l-cosA)-^-(l-cosA) - (4) 

It becomes. The optical path difference and sigma of delta=2pisigmax and x are the wave numbers here. When the 
spectral intensity is set to B (sigma), full strength is [a formula 5] by finding the integral about all sigma. 

I(x)--[B(a)(l-cos2MK)d<7 ••• (5) 
2 

It becomes. If the optical path difference x is changed, on-the-strength I (x) will change. This interference wave form is 
called an interferogram, and if the Fourier transform of the obtained interferogram is carried out, Spectrum B (sigma) 
will be called for. Since the terahertz spectrophotometer of this invention is based also on such fourier transform 
spectroscopy, it has the advantage which can measure many frequency components simultaneously. 
[0006] 

[Example] By combining the TPG light source and MP mold interferometer which were described until now, a 



terahertz spectrophotometer with big spectral intensity is realizable. It depends for the transparency property of MP 
mold spectrometer on the reflective transparency property of a wire grid according to claim 6 greatly. If the wire grid 
used as said beam splitter sets spacing of a wire to g, effectiveness will fall on the wavelength of 4g or less, since the 
THz wave wavelength by TPG of this invention according to claim 1 is the band of 33cm- 1-7 lcm- 1 (140 micrometers - 
310 micrometers) ~ the spectrum of this invention - the wire spacing g of a system (micrometer) is required for 35 
micrometers or less so that this field may be first carried out by measurement. The diameter consisted of tungsten wires 
10 micrometers and whose lattice spacings are 25 micrometers and 30 micrometers, respectively, and the lattice plane 
effective diameter of said wire grid is 90mm. Since a beam diameter is about 15mm in the location of about 5mm, the 
breadth include angle of about 1.5 degrees, and said beam splitter, the beam diameter of the THz light source generated 
from TPG of claim 1 has sufficient effective area. The system configuration of the terahertz spectrophotometer of this 
invention is shown in drawing 6 . The TPG light source of claim 1 used for THz wave generating is excited as near- 
infrared laser according to claim 2 by Nd.YAG laser (pulse energy 12m J, 7ns of pulse width), and the generated THz 
wave is emitted to space using Si prism according to claim 4, after collimating it in an off-axis-paraboloid mirror, it is 
made into the linearly polarized light with a polarizer PI, and it is led to MP mold interferometer according to claim 6. 
The reflecting mirror used for the fixed mirror Ml and the movable mirror M2 uses the right-angle reflecting mirror 
with which a set of two rectangular prisms were aligned, and has performed coating of aluminum. It is adjusted so that 
an incidence electromagnetic wave can always be returned in the direction of incidence by this. Since this reflected 
light has the polarization of incident light, and the polarization which goes direct, it piles up again by the beam splitter. 
The actuators which make a movable mirror drive are the minimum migration spacing of 10 micrometers, and the 
20cm of the maximum travels. 4 K-Si bolometer with high sensibility according to claim 7 was used for detection of a 
THz wave in which it interfered. SU ** KUTORU information is acquired by carrying out the Fourier transform of the 
signal wave form (interferogram) acquired by scanning a movable mirror. The terahertz spectrophotometer system of 
this invention performed the scan of a movable mirror, and automatic incorporation of the output data of a detector 
using the software for appliance control. The measurement procedure of an interferogram is as follows. Introduction, 
movable distance, and a sampling period are inputted, and the field of resolution and the wave number is decided. Next, 
after it moves delivery and a movable mirror for a computer to an instruction to the sampling starting position xi and a 
mirror arrives at xi, an oscilloscope is downloaded for the output from a detector to a through computer, then, the 
sampling starting position xi of the movable mirror begun after moving a movable mirror to the following location xi+1 
again - xi+ ~ it obtains in every one and a subsequent process is acquired for the count repeat interferogram of the 
need. Each of above measurement and Fourier transform of an interferogram was processed on the computer, and has 
acquired SU ** KUTORU information. 

[Effect of the Invention] As explained above, the example of measurement of the terahertz spectrophotometer of this 
invention is shown, the max of spectrum measurement - what is necessary is just to measure an interferogram by 
making the location of the optical path difference 0 into the starting point so that the maximum optical path difference 
may be acquired in order to obtain resolution Drawing 7 is an example of the interferogram of the THz wave measured 
in atmospheric air. In this measurement, in order to perform measurement to the a maximum of 100cm-l (3THz) 
neighborhood, the sampling period was set as deltaX=40micrometer (number 125cmof maximum waves- 1). Moreover, 
the maximum optical path difference is set as lcm, and the resolution corresponding to this is 0.5cm-l (15GHz). 
Drawing 8 R> 8 is the spectrum obtained by the Fourier transform of an interferogram, and the whole envelope gives 
the spectral intensity of the THz light source. Said this main wavelength of TPG can align in 0.5-5THz. 
[0008] thus, a high resolution spectrum [ in / THz band parametric generating light is carried out with MP mold 
terahertz spectrophotometer system made into the light source with the spectrum in the 0.5-5THz band by which it was 
not avoided that the spectral intensity of the light source runs short conventionally, and / THz wave band ] - possible 
** -- it is - it can become ** 1 technique. 
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TECHNICAL FIELD 



[The technical field to which invention belongs] This invention relates to the small high brightness terahertz 
spectrophotometer realized by combining the spectroscope using two beam interference with the wavelength adjustable 
TPG light source with the strong spectral intensity obtained according to parametric generating which is a nonlinear 
optical effect. 
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PRIOR ART 



[Description of the Prior Art] The high-pressure mercury-vapor lamp which has a continuous frequency component 
conventionally is used for the spectrum of a far infrared region as the almost only light source, and the advantageous 
Fourier transform spectrometer (Following FTS and abbreviation) using two beam interference is widely used in 
respect of the deployment of the quantity of light as a spectrometer. This uses that interference light reinforcement 
supports the Fourier transform from the wave number space of a light source spectrum to real space. They are the 
lamellar mold which acquires the 2 flux of lights comparatively more, and Martin who acquires the 2 flux of lights 
using polarization by the Michelson mold from which an FTS class acquires the 2 flux of lights amplitude splitting by 
the approach of acquiring the 2 flux of lights although divided light into the 2 flux of lights from the light source by the 
beam splitter, it was made to interfere after making the optical path difference between the 2 flux of lights, and the 
spectrum has been obtained from the interference curve in FTS, and the wave front. - It is divided roughly into three 
sorts of a PAPURETTO mold. In order that the effectiveness of the semitransparent mirror of the submillimeter field 
Michelson mold FTS may fall in this, many MP mold interferometers with an efficient transparency property are used. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, the example of measurement of the terahertz spectrophotometer of this 
invention is shown, the max of spectrum measurement - what is necessary is just to measure an interferogram by 
making the location of the optical path difference 0 into the starting point so that the maximum optical path difference 
may be acquired in order to obtain resolution Drawing 7 is an example of the interferogram of the THz wave measured 
in atmospheric air. In this measurement, in order to perform measurement to the a maximum of 100cm-l (3THz) 
neighborhood, the sampling period was set as §eltaX=40micrometer (number 125cmof maximum waves- 1). Moreover, 
the maximum optical path difference is set as 1cm, and the resolution corresponding to this is 0.5cm-l (15GHz). 
Drawing 8 R> 8 is the spectrum obtained by the Fourier transform of an interferogram, and the whole envelope gives 
the spectral intensity of the THz light source. Said this main wavelength of TPG can align in 0.5-5THz. 
[0008] thus, a high resolution spectrum [ in / THz band parametric generating light is carried out with MP mold 
terahertz spectrophotometer system made into the light source with the spectrum in the 0.5-5THz band by which it was 
not avoided that the spectral intensity of the light source runs short conventionally, and / THz wave band ] possible 
** - it is - it can become ** 1 technique. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] With the conventional far infrared exterior division light, since the spectral 
intensity of the high-pressure mercury -vapor lamp which is the light source is low, there is a fault that an overall S/N 
ratio will fall [ interferogram information ], including a noise mostly. It aims at the ability to measure the spectrum in 
this THz field (0.5-5THz) with sufficient S/N. 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the following terahertz 
spectrophotometers were used for this invention, namely, the wavelength adjustable obtained according to parametric 
generating according to claim 1 it is the small high brightness terahertz spectrophotometer realized by combining it 
with the spectroscope using two beam interference as it is in claim 5, using TPG as the light source. TPG generated by 
exciting the nonlinear crystal LiNb03 according to claim 2 and LiTa03 grade by the near-infrared light source was 
used for the light source. Since this is wavelength adjustable, and is the pulse of nsec width of face in a large far 
infrared region and it has comparatively strong reinforcement, the long optical path length, and broadcloth spectral 
characteristics, it has the description advantageous to a spectrum and can serve as the light source in a small and 
powerful far infrared region. Furthermore, as a method of a spectrum, having considered the deployment of the quantity 
of light in a far infrared region, the fourier spectrometer using two beam interference was desirable, and the 
configuration of MP mold interferometer according to claim 6 which has a transparency property especially with the 
sufficient effectiveness in a Submillimeter field especially was used. 
[0005] 

[Embodiment of the Invention] Hereafter, the gestalt of this invention is explained with reference to a drawing. This 
invention is a small high brightness terahertz spectrophotometer realized by combining MP mold interferometer with 
the wavelength adjustable TPG light source, as indicated to claim 5. Here, each principle is shown. 

A. In the generating principle light parametric interaction of THz wave parametric generating (TPG), when incidence 
of the pump wave (omegaP) omegaP is carried out to a nonlinear optical crystal according to claim 2, a signal wave 
(omegaT) and an idler (omegai) are the phenomena generated according to law-of-conservation-of-energy omega 
P=omega T+omega i, and it becomes possible by extending the frequency of signal wave omegaT even to THz wave 
band to offer the light source with the broad spectrum suitable for a spectrum. When wavelength conversion of the light 
wave using a parametric interaction according to claim 1 performs THz wave generating, when the interaction of only a 
pure light wave is used, gain is small, and actuation of THz wave band is difficult, however, Raman active [, such as 
said LiNb03, LiTa03, etc., ] and infrared light if this activity non-linear optical material is used, a strong interaction 
can be started through the elementary excitation wave (PORARITON) of the matter. In a low energy field, as shown in 
drawing 1, if strong sufficient excitation light source according to claim 2 is used in order [ photon ] to act and carry 
out, PORARITON causes the induction scattering phenomenon through PORARITON, and the efficient outbreak of a 
THz wave (omegaT) is possible for it. The schematic diagram of the TPG experiment to drawing 2 is shown. When 
incidence of the pump light is carried out into a crystal, the quantum noise (thermal noise) generated at the incidence 
edge is amplified by crystal gain, and the light (idler light) which the frequency shifted from pump light is outputted. 
And a THz wave occurs in the place where pump light and idler light filled the law of conservation of energy (omega 
P=omegai+omegaT) and a law of conservation of momentum (kP=ki+kT). The THz wave to generate has a broad 
spectrum (about 15cm- 1) depending on a light-receiving angle, and can align main wavelength by changing the 
incident angle of a crystal. Drawing 3 is as a result of [ of the gain at the time of exciting non dope LiNb03 crystal with 
the wavelength of 1.064 micrometers ] count, and it turns out that it has high gain in an about 150-400-micrometer 
field. The property that a gain coefficient increases with the pump light reinforcement IP originates in gain being 
proportional to the square root of IP. Moreover, the property that a gain coefficient increases in a low-temperature field 
originates mainly in reduction of the absorption coefficient in THz wave band. 

B. The configuration of MP mold interferometer of principle claim 6 publication of the Martin-PAPURETTO mold 
interferometer is shown in drawing 4. In said MP mold interferometer, the polarization division method which divides 
the polarization direction of incident light and builds the two flux of lights is used. A wire grid according to claim 6 
reflects the electromagnetic wave of the parallel polarization direction to this the wire, and makes a vertical 
electromagnetic wave penetrate ( drawing 5 ). That is, it has the description that it is possible to set 

reflective transparency of an incidence electromagnetic wave to 1:1, and division of an efficient electromagnetic wave 



can be performed, by leaning said wire grid to 45 degrees to the polarization direction of an electromagnetic wave. The 
direction of polarization of the THz wave which carries out incidence is vertical to space. A THz wave is divided into 
1:1 by the beam splitter D of said wire grid set at 45 degrees according to claim 6. It is reflected by a fixed mirror and 
the movable mirror and the polarization direction rotates the reflected light and 90 degrees of transmitted lights, 
respectively. The THz wave again combined by D is divided into a component vertical to a component parallel to this 
wire by Polarizer P (wire grid). The electric field which carry out incidence to said beam splitter are [formulas 1]. 

- (1) 

The electric field again combined by said beam splitter are [formulas 2]. 
^-e^cos^+Aj+e^oosCar+Afl) (2) 

The amplitude is as follows when outgoing radiation is carried out from a next door and said polarizer P. 

[Formula 3] 

fill in=nnnnns 



However, delta A and delta B are each phase change, and the reinforcement is [a formula 4]. 



It becomes. The optical path difference and sigma of delta=2pisigmax and x are the wave numbers here. When the 
spectral intensity is set to B (sigma), full strength is [a formula 5] by finding the integral about all sigma. 



It becomes. If the optical path difference x is changed, on-the-strength I (x) will change. This interference wave form is 
called an interferogram, and if the Fourier transform of the obtained interferogram is carried out, Spectrum B (sigma) 
will be called for. Since the terahertz spectrophotometer of this invention is based also on such fourier transform 
spectroscopy, it has the advantage which can measure many frequency components simultaneously. 
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EXAMPLE 



[Example] By combining the TPG light source and MP mold interferometer which were described until now, a 
terahertz spectrophotometer with big spectral intensity is realizable. It depends for the transparency property of MP 
mold spectrometer on the reflective transparency property of a wire grid according to claim 6 greatly. If the wire grid 
used as said beam splitter sets spacing of a wire to g, effectiveness will fall on the wavelength of 4g or less, since the 
• THz wave wavelength by TPG of this invention according to claim 1 is the band of 33cm- 1 -71cm-l (140 micrometers - 
310 micrometers) - the spectrum of this invention - the wire spacing g of a system (micrometer) is required for 35 
micrometers or less so that this field may be first carried out by measurement. The diameter consisted of tungsten wires 
10 micrometers and whose lattice spacings are 25 micrometers and 30 micrometers, respectively, and the lattice plane 
effective diameter of said wire grid is 90mm. Since a beam diameter is about 15mm in the location of about 5mm, the 
breadth include angle of about 1.5 degrees, and said beam splitter, the beam diameter of the THz light source generated 
from TPG of claim 1 has sufficient effective area. The system configuration of the terahertz spectrophotometer of this 
invention is shown in drawing 6 . The TPG light source of claim 1 used for THz wave generating is excited as near- 
infrared laser according to claim 2 by Nd:YAG laser (pulse energy 12mJ, 7ns of pulse width), and the generated THz 
wave is emitted to space using Si prism according to claim 4, after collimating it in an off-axis-paraboloid mirror, it is 
made into the linearly polarized light with a polarizer PI, and it is led to MP mold interferometer according to claim 6. 
The reflecting mirror used for the fixed mirror Ml and the movable mirror M2 uses the right-angle reflecting mirror 
with which a set of two rectangular prisms were aligned, and has performed coating of aluminum. It is adjusted so that 
an incidence electromagnetic wave can always be returned in the direction of incidence by this. Since this reflected 
light has the polarization of incident light, and the polarization which goes direct, it piles up again by the beam splitter. 
The actuators which make a movable mirror drive are the minimum migration spacing of 10 micrometers, and the 
20cm of the maximum travels. 4 K-Si bolometer with high sensibility according to claim 7 was used for detection of a 
THz wave in which it interfered. SU ** KUTORU information is acquired by carrying out the Fourier transform of the 
signal wave form (interferogram) acquired by scanning a movable mirror. The terahertz spectrophotometer system of 
this invention performed the scan of a movable mirror, and automatic incorporation of the output data of a detector 
using the software for appliance control. The measurement procedure of an interferogram is as follows. Introduction, 
movable distance, and a sampling period are inputted, and the field of resolution and the wave number is decided. Next, 
after it moves delivery and a movable mirror for a computer to an instruction to the sampling starting position xi and a 
mirror arrives at xi, an oscilloscope is downloaded for the output from a detector to a through computer, then, the 
sampling starting position xi of the movable mirror begun after moving a movable mirror to the following location xi+1 
again ~ xi+ - it obtains in every one and a subsequent process is acquired for the count repeat interferogram of the 
need. Each of above measurement and Fourier transform of an interferogram was processed on the computer, and has 
acquired SU ** KUTORU information. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the dispersion relation and the phase matching curve of PORARITON. 

[Drawing 2] It is the block diagram of a THz parametric generating experiment. 

[Drawing 3] It is drawing showing the frequency characteristics of parametric gain. 

[Drawing 4] It is the block diagram of the Martin-PAPURETTO mold interferometer. 

[Drawing 5] It is drawing showing the polarization property of a wire grid. 

[Drawing 6] It is the block diagram of the whole terahertz spectrophotometer. 

[Drawing 7] It is drawing of the interferogram of the THz wave measured among atmospheric air with the terahertz 
spectrophotometer. 

[Drawing 8] It is drawing showing the spectrum after the Fourier transform by the computer. 
[Description of Notations] 

1 Excitation Laser 

2 Coupler 

3 Nonlinear Crystal 

4 Distributor 

5 The Polarization Version 

6 Fixed Mirror 

7 Operation Mirror 

8 Wire 

9 Unsymmetrical Spherical-Surface Mirror for Collimation 

10 Spectrum-** Data 

1 1 Detector 

12 Controller for Operation Mirrors 

13 Oscilloscope 

14 Computer for System Controls 

15 Terahertz Spectrophotometer 
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DRAWINGS 




[Drawing 3] 
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[Drawing 6] 
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[Drawing 7] 
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